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an indication of scope and limitations. Through- 
out the book there is considerable emphasis on 
typical problems, care in the interpretation of 
observations and, perhaps most important, the 
fact that it often remains necessary to treat each 
experimental problem individually. This is because 
there are still few hard and fast rules and because 
some techniques, such as ‘reconstitution’ stub- 
bornly remain as much an art as a science. 
There is a little unnecessary repetition in places. 
The intrinsic difficulties of working with plant 
tissues are not clearly emphasised. It is curious that 
the use of PAGE is not mentioned in connection 
with solubilization and reconstitution. It would 
have helped to include more diagrams in places, 
particularly in chapter 3 where immunological ter- 
minology can make written descriptions difficult 
to follow for all but the expert. These are, 
however, minor criticisms and overall this is a very 
satisfactory production that is easy to recommend. 
The presentation varies little, despite the number 
of authors, and I found the book well-organised 
and clearly written. The editors have also made a 
good job of the cross-referencing and of freeing 
the text from minor errors. 
K.P. Wheeler 
Ion Transport in Prokaryotes 
Edited by B.P. Rosen and S. Silver 
Academic Press; Orlando, FL, ‘1987 
332 pages. $85.00 
A glance at this title will probably convey the im- 
mediate impression that this is a rather detailed 
book about a rather narrow topic. That is a pity, 
because its contents have much wider applicability 
to fundamental aspects of cells besides the 
transport of ions, including the function of ion 
pumps in providing primary and secondary gra- 
dients vital to the ‘chemiosmotic well-being’ of 
membranes and cells in general. Anyone interested 
in transport across membranes, not only of ions in 
bacteria, will find this a valuable addition to their 
library. 
This book follows nearly 10 years on from 
‘Bacterial Transport’, which was edited by one of 
the present editors (B.P.R.). A good deal of pro- 
gress has been made since then and the editors 
claim, justifiably I believe, that it represents a 
watershed between an earlier descriptive phase 
which has seen the recognition of specific 
permeases in terms of their specificity, kinetics and 
regulation and the next phase of elucidating their 
molecular structure and the mechanisms of bind- 
ing and especially translocation of transported 
molecules. 
The book is organized in three sections dealing 
with cation transport systems (5 chapters), anion 
transport systems (3 chapters) and a single chapter 
on plasmid-encoded ion transport systems. Almost 
half the text is devoted to separate chapters on the 
uptake of H+, K+ and Na+, which provide a solid 
foundation to the book and amply illustrate its 
broad applicability to membrane-related pheno- 
mena. They also encompass some of the most 
thorough descriptions of ion uptake systems in 
prokaryotes, although I was surprised at the rather 
scant coverage given to bacteriorhodopsin. The 
first section is completed by a separate chapter on 
Ca2+ uptake and one on other divalent cations. 
The second section contains separate chapters 
on the uptake of phosphate and organic acids, plus 
one covering the uptake of chloride, nitrate and 
sulphate, which is somewhat imbalanced - being 
devoted almost entirely to chloride transport in 
halobacteria. 
Together these chapters provide very detailed 
but readable accounts of the major ion uptake 
systems in not only E. coli but many different 
bacteria. They include perceptive and critical views 
on technical aspects and the interpretation of data, 
which should be extremely useful to research 
workers studying ion uptake. 
The final section contains a single chapter cover- 
ing uptake systems that are encoded by naturally- 
occurring plasmids. These systems confer on the 
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bacteria the ability to use specific substrates (e.g. 
citrate), resistance to toxic metal ions or the 
property of virulence. Their placement in a 
separate section could be regarded as somewhat 
arbitrary, particularly in relation to considering 
the mechanisms of uptake; inevitably this has 
created some overlaps - for example, citrate up- 
take is covered in more detail in the second section. 
Conversely, the uptake of iron is given un- 
justifiably little attention and is not mentioned at 
all in the earlier chapter on divalent metal ion 
transport systems. 
Overall this book provides a highly authoritative 
‘state of the art’ account of ion transport systems 
in prokaryotes. The text is well written with com- 
mendably few errors, and is relatively up to date, 
most chapters being referenced to 1986 (publica- 
tion data: 1987). At a price of $85 there will be few 
personal purchasers, but this book should find a 
wide market in libraries as well as in laboratories 
specializing in aspects of membrane research. 
N. J. Russell 
The Nitrogen and Sulphur Cycles 
The Society for General Microbiology Symposium 42 
Edited by J.A. Cole and S.J. Ferguson 
Cambridge University Press; Cambridge, 1988 
xii + 490 pages. f45.00, $85.00 
In January 1988 the Society for General 
Microbiology held a symposium on ‘The Nitrogen 
and Sulphur Cycles’ to honour John Postgate, 
who had recently retired as Director of the AFRC 
Unit of Nitrogen Fixation at the University of 
Sussex. Postgate’s seminal contributions to both 
sulphate reduction and dinitrogen fixation, and his 
recent demonstration that the sulphate-reducing 
bacteria Desulfovibrio can fix dinitrogen, made 
the topics of this symposium both apposite and 
felicitous. The present book derives from the 
meeting, contains sixteen articles by researchers 
who have made notable contributions, and 
represents asplendid survey of the current status in 
these fields of endeavour. In the space available it 
is not possible to review the contributions in- 
dividually and a summary with an overall assess- 
ment must suffice. 
The book divides naturally into papers relating 
to sulphur metabolism on the one hand, and to 
nitrogen metabolism on the other, while S.J. 
Ferguson straddles the border with an admirable 
opening discussion of the redox reactions and 
energetics of both the nitrogen and sulphur cycles, 
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and John Postgate and his colleagues conclude 
with their work on dinitrogen fixation by 
Desulfovibrio. 
The ecology of the sulphur cycle with respect o 
oxidative pathways in sediments is considered by 
B.B. Jorgensen, D.P. Kelly covers a broad canvas 
with a survey of the oxidation of sulphur com- 
pounds, and H.D. Peck and T. Lissolo concentrate 
on the enzymology and energetics of assimilatory 
and dissimilatory sulphate reduction, with PAPS, 
APS and hydrogen cycling pathways. A. Kroger et 
al. consider sulphur and sulphate as terminal elec- 
tron acceptors in acetate oxidation, and G. Voor- 
douw examines the molecular biology of hydrog- 
enase, cytochrome c3 and other redox proteins in- 
volved in sulphate reduction. 
The nitrogen cycle papers commence with a 
discussion of the ecology of nitrification and 
denitrification by J.G. Kuenen and L.A. Robert- 
son and follow with details of free radical and 
monooxygenase mechanisms for biological am- 
monia oxidation (P.M. Wood) and biochemical 
and physiological aspects of denitrification (Zumft 
et al.). J.A. Cole surveys the assimilatory and 
